Data can be requested at The Older Persons and Informal Caregivers Survey Minimum DataSet (TOPICS-MDS) (<http://topics-mds.eu/>). The data used in the present study were collected by the authors and are now available via (but not owned by) the TOPICS-MDS in a data repository maintained by the Department of Geriatric Medicine of the Radboud University Medical Center as result of the National Programme for Elderly care, in compliance with the Netherlands Organisation for Health Research and Development. There are ethical and legal restrictions preventing unrestricted public sharing of the data since at the time that the study was designed and approved by the Medical Ethics Committee (MEC) of the Leiden University Medical Center (2009) public sharing was not mentioned. For this reason the data are made available using the procedure outlined on the TOPICS-MDS webpage. The authors of the present study did not have to follow this procedure to access the data analysed. By specifying the present study researchers interested in replication the present study will be granted access to the full data from which the used data set can be reconstructed.

Introduction {#sec001}
============

Integrated and patient-centered care can be defined as: the organization and management of health services so that people get the care they need, when they need it, in ways that are user-friendly, achieve the desired results, and provide value for money \[[@pone.0216028.ref001]\]. This type of care is considered necessary and advantageous for patients with complex care needs \[[@pone.0216028.ref002]--[@pone.0216028.ref005]\]. This applies particularly to older patients because of the higher level of complexity of their care needs, and their increasing absolute numbers and proportion in the general population \[[@pone.0216028.ref001]\]. Despite that the evidence concerning the (cost) effectiveness of integrated and person-centered care interventions remains unclear, there is strong consensus about the need for implementation amongst care providers and policymakers \[[@pone.0216028.ref006]--[@pone.0216028.ref008]\].

In its 2006 policy paper on Integrated Care, the World Health Organization observed that the various stakeholders have different expectations of integrated care. In particular, patients expect integrated care to be seamless, smooth and easy to navigate \[[@pone.0216028.ref001]\]. Patient satisfaction is a complicated concept which partly reflects the realisation of these expectations \[[@pone.0216028.ref009]--[@pone.0216028.ref011]\]. In addition, satisfaction is influenced by patient characteristics such as age and gender, and also reflects communicative provider skills more than care characteristics or quality \[[@pone.0216028.ref012]--[@pone.0216028.ref014]\].

Despite reservations concerning the meaning of patient satisfaction, it is argued that only the patient can determine whether his/her needs and expectations have been met \[[@pone.0216028.ref008], [@pone.0216028.ref015]\]. Therefore, no doubt exists about the relevance of perceptions and satisfaction of patients for the design and delivery of integrated care \[[@pone.0216028.ref007], [@pone.0216028.ref016]--[@pone.0216028.ref018]\].

Our earlier study showed that, in older persons, patient [*dis*]{.ul}satisfaction with general practitioner (GP) care increased with the complexity of health problems independently of age, gender and morbidity \[[@pone.0216028.ref013]\]. This raised the question whether the decreased satisfaction level was related more to the experienced health state of the patients themselves, or to the failure of the integration and patient-centeredness of the provided care to meet the expectations of this category of patients.

This study aims to address this question by investigating changes in the satisfaction of older patients during implementation of integrated and person-centered care in relation to their perceived health state. For this, we compared changes in general satisfaction with GP care between two groups of patients aged ≥ 75 years with a high level of complexity of care needs at baseline and at 12-month follow-up. One group received improved integrated and patient-centered care and another group received usual care. The analyses were stratified according to the perceived health state of the patients.

Methods {#sec002}
=======

Study design and participants {#sec003}
-----------------------------

This study is embedded in the Integrated Systematic Care for Older People (ISCOPE) study. The Medical Ethical Committee of the Leiden University Medical Center approved the study. The study was registered in the Netherlands Trial Register (NTR1946).

The ISCOPE study is a cluster randomized trial in which all persons aged ≥75 years in 59 general practices received a structured postal questionnaire with 21 questions on four health domains (functional, somatic, mental, social) \[[@pone.0216028.ref019]\]. Inclusion of practices was determined by the willingness of the involved GPs to participate and accept randomization. All 560 GPs in the region of Leiden, the Netherlands, were approached of which 104 were willing to participate (19%). The majority of the participating GPs (77.9%) worked in an urban environment. The number of registered patients aged 75 years and older per GP ranged from 12 to 479 with a median of 131 (IQR 66 to 210) \[[@pone.0216028.ref020]\].

The 59 practices were randomized into 30 intervention and 29 control practices by a complete consent pre-randomization design \[[@pone.0216028.ref021], [@pone.0216028.ref022]\]. In each of the intervention practices 10 patients with health problems in 3 or 4 domains were randomly selected in order to make a care plan. The sample size calculation of the ISCOPE study was based on the change in ADL-score on the Groningen Activity Restriction Scale after one year. This power calculation has been published previously \[[@pone.0216028.ref019]\].

For the present study, the intervention group included all respondents to the postal questionnaire with health problems in 3 and 4 domains who: i) received a care plan, ii) answered the satisfaction questions, and iii) for whom a perceived health state score could be calculated. The usual care (control) group included respondents to the postal questionnaire with health problems in 3 and 4 domains who: i) received usual care in a control practice, ii) answered the satisfaction questions, and iii) for whom a perceived health state score could be calculated ([Fig 1](#pone.0216028.g001){ref-type="fig"}).

![Flow chart showing the inclusion of study participants.](pone.0216028.g001){#pone.0216028.g001}

Intervention {#sec004}
------------

In the intervention practices, the GPs and practice nurses received training in making and performing a person-centered and integrated care plan for patients with complex problems. This 8 hour training included: i) accessing and using resources, and ii) organizing person-centered, proactive, multidisciplinary care for older persons in primary care. In the intervention practices the GP or practice nurse made a care plan for a maximum of 10 randomly chosen patients with problems in 3 or 4 domains as shown in [Fig 1](#pone.0216028.g001){ref-type="fig"}.

The care plan process was started by the GP or practice nurse making an inventory of the problems experienced by the older person in the somatic, activities of daily living (ADL), as well as in social, psychological and communicative areas. The wishes and expectations of the older person about goals to be achieved were explored in a dialogue with the participant and their informal caregiver(s). Actions, evaluation items and moments were formulated based on this dialogue. Other care professionals were involved when suggested by the care plan. During the intervention, the GPs had the possibility to consult another GP with special post-graduate training in geriatric care in general practice. Patients in the intervention practices who received a care plan were compared with patients with similar complexity (i.e. problems in 3 or 4 domains) who received usual care in the control practices.

Outcomes and follow-up {#sec005}
----------------------

At baseline and at 1-year follow-up, participants were visited by a research nurse to measure characteristics and outcomes. These included demographics, healthcare utilization, morbidities, functional limitations, emotional wellbeing, pain experience, cognitive problems, social functioning, self-perceived health, self-perceived quality of life (QOL), and satisfaction with their care providers.

Satisfaction with GP care was measured by asking: '*How satisfied or dissatisfied are you about your GP practice*?' Responses were recorded on a 5-point Likert scale ranging from 'very satisfied', 'satisfied', 'neutral', 'dissatisfied' to 'very dissatisfied'. We chose to express the aggregated satisfaction response as the percentage 'very satisfied' and the percentage rising/decreasing at least one category rather than a mean score, since the choice 'very satisfied' is the most meaningful and there is little effect size variation in the mean Likert score \[[@pone.0216028.ref023], [@pone.0216028.ref024]\].

Experienced health state was quantified at baseline using the TOPICS-MDS CEP. This measure was developed as a combined end point (CEP) of **T**he **O**lder **P**ersons and **I**nformal **C**aregivers **S**urvey **M**inimal **Data Set** (TOPICS-MDS) for the studies within the Dutch National Care for the Elderly Program, of which the ISCOPE study was part \[[@pone.0216028.ref025], [@pone.0216028.ref026]\]. The TOPICS-MDS CEP is an individual aggregation of the outcomes of all the used instruments indicating health and wellbeing, with a preference weight arrived at through a vignette study with a panel of older persons and informal caregivers\[[@pone.0216028.ref027]\]. For this, the instruments used are morbidity, functional limitations, emotional wellbeing, pain experience, cognitive functioning, self-perceived health and self-perceived QoL. It has been validated as a measure for evaluation of health state by older persons in various settings \[[@pone.0216028.ref028]\]. We used the TOPICS-CEP syntax to calculate the score for the individual participants in the ISCOPE intervention and control groups at baseline. The TOPICS-MDS CEP gives a score for perceived health state, ranging from 0 (worst possible perceived health state) to 10 (best possible perceived health state).

Statistical analysis {#sec006}
--------------------

To characterize and compare the intervention and control groups at baseline the following were calculated: i) median age, ii) number of diseases, and iii) percentage of participants who were female, living alone and had completed a higher education. To quantify activity restriction and cognitive impairment median scores were calculated using the Groningen Activities Restriction Scale (GARS) and Mini-mental State Examination (MMSE) respectively. The GARS has a minimum score of 18 and a maximum of 72, with higher scores indicating greater limitation and in the MMSE the maximum of 30 indicates no cognitive impairment and a score below 24 is considered indicative of dementia \[[@pone.0216028.ref029], [@pone.0216028.ref030]\]. Differences between the intervention and control groups at baseline were tested with a chi-square test for dichotomous variables and for continuous variables with a t-test for parametric scores and with the Mann-Witney U-test for non-parametric scores.

We defined two outcome measures as an expression of the change in satisfaction: i.e. we calculated between baseline and follow-up: 1) the change in percentage of participants who reported being 'very satisfied', and 2) the proportion of participants who showed an increase or decrease of 1 or more points on the Likert scale. The changes in satisfaction were compared between the intervention and usual care group, stratified for TOPICS-CEP; this was performed in three strata, each representing a third of the total group (i.e. low, middle and high TOPICS-CEP).

Analysis of the difference in change in percentage of very satisfied persons in the intervention and usual care groups at the follow-up measurement was adjusted for age, sex and clustering by practice using generalized estimating equation (for dichotomous outcomes). Values were calculated for the intervention and usual care groups, overall and per stratum of TOPICS-CEP. For the difference in the proportion of participants who showed an increase or decrease of 1 or more points on the likert scale, we used logistic regression models adjusted for age, sex and clustering per practice.

A p-value \< 0.05 was considered statistically significant. All analyses were conducted with IBM SPSS Statistics for Windows version 20.0.

Results {#sec007}
=======

Sociodemographic, functional and medical characteristics, as well as perceived health state and satisfaction for the intervention and control group are presented in [Table 1](#pone.0216028.t001){ref-type="table"}. Of all patients, 75% were female and 62% were living alone. The intervention group was younger than the control group (82.1 vs 83.2; p = 0.04). Slightly more participants in the intervention group had completed a higher education (70.2% vs 61.0% p = 0.05). The groups showed no differences in gender, living situation, number of diseases/ailments, activity restriction and cognitive impairment. The perceived health state at baseline quantified by TOPICS-CEP showed no significant difference between the intervention and control group (both scoring between 6 and 7). Differences in the distribution over the five satisfaction categories were not significant (p = 0.08).

10.1371/journal.pone.0216028.t001

###### Baseline sociodemographic, medical and functional characteristics, perceived health state and satisfaction of the participants for the intervention and control group.

![](pone.0216028.t001){#pone.0216028.t001g}

                                                                     Intervention group   Control group       P
  ------------------------------------------------------------------ -------------------- ------------------- ---------------------------------------------
  Age: median (IQR)                                                  82.1 (78.5--85.8)    83.2 (79.5--87.2)   0.04[^¶^](#t001fn004){ref-type="table-fn"}
  Gender (n, (%))                                                                                             0.84[^\#^](#t001fn005){ref-type="table-fn"}
      Female                                                         112 (74.2)           452 (75.0)          
      Male                                                           39 (25.8)            151 (25.0)          
  Living alone (n, (%))                                                                                       0.94[^\#^](#t001fn005){ref-type="table-fn"}
      Yes                                                            94 (62.3)            380 (63)            
      No                                                             57 (37.7)            223 (37.0)          
  Level of education[\*](#t001fn003){ref-type="table-fn"} (n, (%))                                            0.05[^\#^](#t001fn005){ref-type="table-fn"}
      Higher education                                               106 (70.2)           368 (61.0)          
      Low education                                                  45 (29.8)            235 (39.0)          
  Number of diseases/ailments; median (IQR)                          4 (3--5)             4 (3--6)            0.37[^¶^](#t001fn004){ref-type="table-fn"}
  GARS score: median (IQR)                                           33 (27--43.3)        35 (28--43.3)       0.21[^¶^](#t001fn004){ref-type="table-fn"}
  MMSE score: median (IQR)                                           28 (26--29)          28 (26--29)         0.89[^¶^](#t001fn004){ref-type="table-fn"}
  TOPICS-CEP score: median (IQR)                                     6.9 (6.2--7.5)       6.8 (6.0--7.5)      0.13[^¶^](#t001fn004){ref-type="table-fn"}
  Satisfaction with GP practice (n, (%))                                                                      0.08[^\#^](#t001fn005){ref-type="table-fn"}
      Very satisfied                                                 67 (44.4)            193 (32.0)          
      Satisfied                                                      66 (43.7)            311 (51.6)          
      Neutral                                                        13 (8.6)             69 (11.4)           
      Dissatisfied                                                   4 (2.6)              25 (4.1)            
      Very dissatisfied                                              1 (0.7)              5 (0.8)             

**GARS** the Groningen Activities Restriction Scale is a measure of activity restriction; range 18 to 72, higher scores indicating greater limitation; **MMSE** the Mini-mental State Examination is a measure of cognitive impairment; range 0 to 30, higher scores indicate less cognitive impairment; **TOPICS-CEP** The Older Persons and Informal Caregivers Survey Composite End Point is a measure of perceived health state; range from 0 to 10, higher scores indicate better perceived health state

IQR = inter quartile range

\*Higher education = Completed continued education after secondary school

^¶^Mann-Witney U-test

^\#^chi square test

Changes of satisfaction (expressed in differences of % 'very satisfied') between baseline and follow-up for the intervention and control group are shown in [Table 2](#pone.0216028.t002){ref-type="table"}. Overall, at baseline 44.4% of respondents in the intervention group were 'very satisfied' compared with 37.1% at follow-up, resulting in a difference of -7.3%. In the control group, the difference between baseline and follow up was -2.8%. The p-value for this difference in change between the intervention and control groups calculated using the 'Generalized estimation equation' (GEE) method is 0.56. Within the strata of low, middle and high of TOPICS-CEP, these values are respectively -7.9 and -0.7 (p = 0.38), -11.4 and -1.4 (p = 0.68) and -1.9 and-- 5.4 (p = 0.17).

10.1371/journal.pone.0216028.t002

###### Changes in percentage of respondents that are very satisfied about GP care over 1-year follow-up during implementation of integrated care in the intervention group compared to control group, depending on perceived health state.

![](pone.0216028.t002){#pone.0216028.t002g}

                      Intervention group   Control group                                                                                          
  ------------------- -------------------- --------------- ------------------ ------------ ------------ ------------------ ------ --------------- ---------
  Overall (n(%))      67 (44.4)            56 (37.1)       -7.3 (3.7;18.3)    193 (32.0)   176 (29.2)   -2.8(-10.8;2.4)    0.56   0.028(0.047)    351.252
  TOPICS CEP strata                                                                                                                               
  Low 33%             16 (42.1)            13 (34.2)       -7.9(-26.9;11.1)   49 (25.8)    46 (24.2)    -0.7(-18.8;17.4)   0.38   0.071(0.077)    109.324
  Middle 33%          29 (47.5)            22 (36.1)       -11.4(-30.6;7.8)   74 (34.9)    71 (33.5)    -1.4(-20.0;17.2)   0.68   -0.032(0.078)   123.452
  High 33%            22 (42.3)            21 (40.4)       -1.9(-21.2;17.4)   70(34.8)     59(29.4)     -5.4(-23.7;12.9)   0.17   0.102(0.075)    122.538

\* GEE, adjusted for baseline age, gender and cluster

^\#^ CI = Confidence Interval

Similarly, the changes in satisfaction from baseline to follow-up between the intervention and control group are shown in [Table 3](#pone.0216028.t003){ref-type="table"}; expressed as the percentage of respondents with a 1 or more point improvement or deterioration on the Likert scale. Overall, 26.5% of the intervention group improved 1 category or more in satisfaction vs. 25.4% in the control group (p = 0.68); a deterioration of 1 category or more occurred in 17.2% vs. 20.1% (p = 0.52), respectively. Similarly, in the low TOPICS CEP stratum, satisfaction improved in 26.3% in the intervention group vs. in 28.9% in the control group (p = 0.29), and deterioration in 21.0% vs. in 21.6%, respectively (p = 0.15). In the middle stratum, improvement was in 27.9% vs. 23.1% (p = 0.39), and deterioration in 13.1% vs. 20.8% (p = 0.75), respectively; and in the high stratum, improvement was in 25.0% vs. in 24.4% (p = 0.24), and deterioration in 19.2% vs. in 17.9% (p = 0.94), respectively.

10.1371/journal.pone.0216028.t003

###### Changes in satisfaction about GP care over 1-year follow-up during implementation of integrated care in the intervention group compared to usual care (control), depending on perceived health state.

![](pone.0216028.t003){#pone.0216028.t003g}

                      Changes in satisfaction about GP care over 1 year follow-up[^\#^](#t003fn001){ref-type="table-fn"}                                                                                                                  
  ------------------- ---------------------------------------------------------------------------------------------------- ------------------ ------ ------------------ ------------------- ------ ------------------ ------------------- ------
  Overall             26.5%(40 / 151)                                                                                      25.4%(153 / 603)   0.68   56.3% (85 / 151)   54.6% (329 / 603)   0.37   17.2% (26 / 151)   20.1% (121 / 603)   0.52
  TOPICS CEP strata                                                                                                                                                                                                                       
  Low 33%             26.3%(10 / 38)                                                                                       28.9%(55 / 190)    0.29   52.6%(20 / 38)     49.5%(94 / 190)     0.82   21.0%(8 /38)       21.6%(41 /190)      0.15
  Middle 33%          27.9%(17/ 61)                                                                                        23.1%(49 / 212)    0.39   59.0%(36 / 61)     56.1%(119 / 212)    0.58   13.1%(8 / 61)      20.8%(44 / 212)     0.75
  High 33%            25.0%(13 / 52)                                                                                       24.4%(49 / 201)    0.24   55.8%(29 / 52)     57.7%(116 / 201)    0.34   19.2%(10 / 52)     17.9%(36 / 201)     0.94

\#Measured on Likert scale

\*Logistic regression, adjusted for baseline, age, gender and cluster

Discussion {#sec008}
==========

For (older) persons with complex care needs living in a community-dwelling setting where care is provided by multiple often autonomous professionals, person-centered and integrated care are widely accepted concepts. Particularly in geriatric care and primary care for older persons this is the case. Previous research has shown that this type of care is related to increased satisfaction in GP's concerning organizational aspects of care and increased satisfaction in older persons concerning relational aspects of care.

In this study population of older persons with a high level of complexity of health problems, the overall satisfaction level did not differ after implementing person-centered integrated care as compared to usual care. Also, no relation was found between the levels of perceived health state and changes in satisfaction after implementation.

Not finding a marked effect on clinical outcomes and patient satisfaction after an intervention aimed at integrating and improving person-centered care for older persons is consistent with other studies. This can, amongst others, be attributed to an incomplete degree of implementation and/or a low contrast between the care in the intervention and control groups \[[@pone.0216028.ref012], [@pone.0216028.ref019], [@pone.0216028.ref031], [@pone.0216028.ref032]\]. As the degree of implementation of the intervention was not measured we cannot say with certainty whether this was the case in our study. However, since our study focuses on the relation between satisfaction and perceived health state and the non-significant variations in satisfaction in intervention and control groups showed no different pattern for the strata of perceived health state, we can conclude that this perceived health state does not act as an independent modifier of satisfaction.

A relationship [has]{.ul} been reported before between other patient and care provider characteristics, and patient satisfaction. \[[@pone.0216028.ref014], [@pone.0216028.ref033]\] Particularly the interpersonal aspects of the care provider-patient interaction were found to be significant in relation to patient satisfaction. \[[@pone.0216028.ref034]--[@pone.0216028.ref036]\] However, we found no studies that further investigated the relation between the complexity of health problems, the perceived health state, and the satisfaction with care in older patients.

An earlier cross-sectional study found that the chance of [*dis*]{.ul}satisfaction with the provided care increased with rising complexity of health problems. \[[@pone.0216028.ref013]\] However, the question remains whether this decreasing level of satisfaction was related mainly to the complexity of the health problems itself, or was also influenced by the perception of health state. In the aim to unravel this association, the present study focused on the perceived health state in older persons with a high level of complex problems. As expected, based on our earlier studies and literature, we found no significant effect on satisfaction after a change in the organization of care. Our finding that the various levels of perceived health state introduced no clear difference in change of satisfaction in the intervention vs. control group suggests that this is not an important modifier of patient satisfaction.

When regarding patient satisfaction as an indication of the fit of provided care, it should be taken into account that the level of complexity of health problems of the population influences patient satisfaction, and not the perceived health state. Therefore, the earlier found decreasing satisfaction with increasing complexity of health problems is more likely to be an indication of a patient-need versus care-organization discrepancy than of a negative state of mind of the patient.

Besides using patient satisfaction, person-centered, integrated care can also be evaluated by using the degree to which the personal goals of patients are achieved and the degree to which care organization is achievable and sustainable for the involved professional and informal care providers. The achievement of patient goals could be investigated, for example, by the method of 'goal attainment scaling' while the organizational aspects can be investigated by 'mixed methods' approaches and participatory 'action research' methods using frameworks such as the 'realist approach' and the 'dynamic sustainability framework' \[[@pone.0216028.ref037]--[@pone.0216028.ref039]\].

Strengths {#sec009}
---------

A strength of this study is that it provides a quantitative impression of the development of satisfaction in real-life implementation of person-centered integrated primary care. The trial design accommodates the reality of implementing improved care next to usual care.

The study also offers extensive in-depth data on the health state of the specific group of older persons with complex care needs; by using the TOPICS-CEP all these data have been combined and used. The TOPICS-CEP was developed and validated as an instrument to evaluate the quality of care for older persons and has since been validated for the concept 'perceived health state' in various populations. Being an aggregation of a number of clinical, functional and psychological study-instrument outcomes it has an area of overlap with concepts such as 'care need complexity', 'multi-morbidity' and 'frailty' \[[@pone.0216028.ref040]\]. However, being weighted by patient and informal caregiver preferences, with general wellbeing as a reference, it distinguishes itself from these other concepts. From a clinical viewpoint, we think that it provides a useful measure.

Limitations {#sec010}
-----------

This study was performed in a population of older persons with self-reported problems in 3 and 4 out of 4 health domains. Therefore, it is a selected population of older persons with a high level of complexity of health problems with a decreased variation in experienced health state compared to the total population. Therefore, caution is required when generalizing these data to a population of older persons with a greater variation in level of complexity of health problems, as a greater variation in experienced health state may influence satisfaction to a differing extent.

As the intervention group was younger and better educated than the control group at baseline some inclusion bias could have occurred. This possible bias was corrected for by not comparing the actual satisfaction levels, but the changes within the intervention and control group.

The Likert scale is widely used in the evaluation of patient satisfaction. However, quantifying change using Likert data can be done in various ways. Due to the predominance of the middle options around 'neutral' and 'satisfied', the mean or median scores show little variation. As 'very satisfied' can be considered a meaningful expression of patient satisfaction, we used the percentage of respondents choosing this option as a measure of satisfaction level. To compensate for this limitation, we used an increase and decrease of at least 1 point on the Likert scale as an alternative.

Conclusion and implications {#sec011}
---------------------------

We conclude that in these older persons with a high level of complexity of health problems, the satisfaction of GP care does not change during implementation of improved person-centered integrated care. In this relationship, the perceived health state does not act as an additional modifier. Therefore, the absence of a change in satisfaction must be seen more in relation to the expected and experienced care by the older persons than to their perceived state of health.
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